Hereditary spherocytosis is the most common form of hemolytic anemia and is characterized by spherical, osmotically fragile erythrocytes that are selectively trapped by the spleen. Hereditary spherocytosis is typically diagnosed in childhood. We herein experienced a rare case of hereditary spherocytosis diagnosed in middle age. The patient presented with cholelithiasis and hyperbilirubinemia. He had no anemia and was asymptomatic with mild splenomegaly. In the differential diagnosis of these symptoms, the possibility of hereditary spherocytosis should be considered, even in patients who are middle-aged and lack anemia.
Introduction
Hereditary spherocytosis is inherited in an autosomal dominant manner and is typically diagnosed in childhood. It occurs in 1 per 50,000-100,000 individuals and is the most common disease causing inherited hemolytic anemia in Japan (1) . This disease is characterized by hemolysis due to defects in the red blood cell membrane proteins. The membrane proteins involved include ankyrin, band 3, α spectrin, β spectrin, and protein 4.2. Such defects in the membrane proteins lead to a loss of membrane surface area and the formation of sphere-shaped, malformed red blood cells (2) . This deformity makes cells more prone to being disrupted.
The clinical symptoms of patients with this disease are diverse, but often include anemia, jaundice, and splenomegaly. Cholelithiasis resulting from hyperbilirubinemia is also a representative feature of this disease. Generally, these gallstones are found in patients between 10 and 30 years of age (2, 3) . Thus, the diagnosis of cholelithiasis in a patient's fifth decade is relatively infrequent. We herein report a case of hereditary spherocytosis diagnosed in a patient at 53 years of age. His initial symptoms were episodic jaundice, gall bladder stones, and common bile duct stones. The patient did not exhibit anemia. This case indicates that hereditary spherocytosis should be considered as a possible underlying disease in patients with cholelithiasis and hyperbilirubinemia, even if the patients are middle-aged and lack anemia.
Case Report
A 53-year-old man underwent magnetic resonance cholangiopancreatography (MRCP) due to elevated levels of indirect bilirubin. The episodic elevation of the indirect bilirubin levels had been detected a few years previously, but the underlying disease had not been determined. Since the existence of common bile duct stones was highly suspected based on the MRCP, the patient was referred to our institution for further investigation and medical treatment.
The patient was asymptomatic. He had a previous surgical history of partial colectomy of the ascending colon due to diverticulosis, but he had had no episode of cholelithiasis. A physical examination revealed only slight conjunctival icterus. There was no abdominal pain or tenderness. Routine laboratory tests were performed, and the following results were obtained: white blood cell count, 5,900/μL; hemoglobin, 14.8 g/dL; platelet count, 129,000/μL; hematocrit, 40.7%; mean corpuscular volume, 98.3 fL; mean corpuscular volume concentration, 36.4 g/dL; aspartate transaminase (AST), 31 IU/L; alanine transaminase (ALT), 55 IU/L; total bilirubin, 2.9 mg/dL; direct bilirubin, 0.2 mg/dL; and alkaline phosphatase (ALP), 310 IU/L. An abdominal computed tomography (CT) scan showed several gall bladder stones, common bile duct stones, and splenomegaly. Based on the existence of elevated indirect bilirubin levels, gall bladder stones, and splenomegaly, the patient was suspected to have hemolysis. Further studies revealed the following: the patient's corrected reticulocyte count was 5.4% and the haptoglobin level was below 10 mg/dL (normal range, 30-200 mg/dL), but the direct and indirect Coombs' tests were negative. A peripheral blood smear showed spherocytosis and normocytic normochromic red blood cells with poikilocytosis ( Fig. 1 ). An interview to determine his family medical history revealed hereditary spherocytosis in his cousin. Thus, the diagnosis of hereditary spherocytosis was made. After his diagnosis, his niece was examined as well and it was found that she also had hereditary spherocytosis (Fig. 2) .
Endoscopic retrograde cholangiopancreatography (ERCP) was performed, and the bile duct stones were extracted (Fig. 3) . The color of the extracted stones was black, suggesting that the stones were composed of bilirubin. Subsequently, the patient underwent laparoscopy-assisted cholecystectomy to remove the gall bladder stones and laparoscopic splenectomy to improve hemolytic anemia. After the surgery, the bilirubin levels normalized and remained within the normal ranges, and the reticulocyte count decreased over the next six months. There has been no recurrence of common bile duct stones over the past two years.
Discussion
The clinical symptoms of patients with hereditary spherocytosis are diverse, ranging from well-compensated hemolytic anemia to profound anemia requiring frequent blood transfusions (2, 4) . Approximately 60-70% of patients have moderate disease, showing a slight decrease in hemoglobin (>8 g/dL) and moderately elevated levels of reticulocytes and bilirubin (2) . These patients are typically diagnosed in childhood. Overall, more than 75% of hereditary spherocytosis patients have been diagnosed before 11 years of age (5) . Conversely, approximately 20-30% of patients present with mild disease. In these patients, hemolysis is compensated for, resulting in an absence of anemia with mild splenomegaly, slight reticulocytosis, and bilirubinemia (6) . The diagnosis of hereditary spherocytosis is delayed until adulthood in these patients because of the asymptomatic course, as presented in this case report. Our patient had mild bilirubinemia for a few years, but he had no other manifestations, and his underlying disease was not determinable until he underwent MRCP. In patients with mild disease, the initial symptoms or clues leading to the diagnosis of hereditary spherocytosis include cholelithiasis, splenomegaly, anemia due to a viral infection such as parvovirus B19 or influenza, and assessment of the family history (2, 7, 8) .
The formation of gallstones is the most common complication of hereditary spherocytosis. Chronic hemolysis of red blood cells leads to increased indirect bilirubin levels and the formation of gallstones. These gallstones are composed of calcium bilirubinate, which gives the stones a brown to black pigment. It has been reported that patients with hereditary spherocytosis and co-inherited Gilbert's syndrome have a four-to five-fold increased risk of cholelithiasis compared to patients with hereditary spherocytosis alone (2, (9) (10) (11) (12) (13) . Gilbert's syndrome causes hyperbilirubinemia due to the diminished activity of the conjugating enzyme uridine diphosphate-glucuronyltransferase (UGT1A1). Gilbert's syndrome, the most common form of familial unconjugated hyperbilirubinemia, can be found in 5-10% of basket catheter (B) . The color of the extracted stones was black, suggesting that the stones were composed of bilirubin.
Caucasians (14) . Although there is no biological correlation between hereditary spherocytosis and Gilbert's syndrome, it is possible that both diseases concomitantly occur in a considerable number of patients because of the high incidence rate of both diseases (15) . Thus, the number of cases actually diagnosed may understate the actual prevalence of each disease. In the present case, the possibility of the coexistence of Gilbert's syndrome cannot be excluded, although the UGT1A1 genotype was not examined.
The surgical removal of the spleen is the treatment of choice for patients with moderate-to-severe hemolysis, because abnormal spherocytes are trapped and destroyed mainly in the spleen. Splenectomy leads to an increased red cell life span, a decreased transfusion requirement, and a decreased incidence of gall bladder stones (2, 16) . Recent advancements in laparoscopic surgery techniques allow surgeons to safely perform splenectomy under a laparoscope (2, (17) (18) (19) . The laparoscopic approach to splenectomy is recommended in the latest version of the guidelines for the diagnosis and management of hereditary spherocytosis (20) . In the present case, the patient underwent laparoscopic splenectomy and laparoscopic-assisted cholecystectomy.
In summary, we experienced a case of hereditary spherocytosis which was diagnosed in middle age. This case underscores the importance of including hereditary spherocytosis in the differential diagnosis when patients present with cholelithiasis and hyperbilirubinemia, even if the patients are middle-aged and/or lack symptoms of anemia.
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